
Table 1-Results of tests for hepatitis B markers in 126 patients with chronic hepatitis C

No of
patients Comment

Hepatitis B surface antibody alone 3 All were vaccinated
Hepatitis B surface antibody and hepatitis B core antibody 12 7 were vaccinated
Hepatitis B core antibody alone 33
Hepatitis B core antibody and hepatitis B surface antigen 2
Hepatitis B surface antigen alone 1
No marker 75 52 had history of intravenous

drug misuse

this approach. Despite having contact with health work-
ers, our patients said that they had not been advised
about vaccination-though it may have been offered.

Little change has been observed in high risk
behaviour among intravenous drug misusers, despite
educational programmes. This population is difficult to
identify in the community, and people who misuse
intravenous drugs rarely approach healthcare profes-
sionals about vaccination. Sexual transmission of hepa-
titis B has increased in the United States, and the
incidence of infection among misusers and their sexual
contacts has probably increased.5
Our results suggest that opportunities for vaccination

are being missed. The reasons that vaccination might

not have been offered include a failure to recognise that
patients with hepatitis C are at risk of hepatitis B and a
failure to appreciate that intravenous drug misusers
have inconsistent contact with health care professionals.
Some healthcare professionals may believe that vaccina-
tion is not their primary responsibility. Cost is unlikely
to be an important issue as the vaccine is comparatively
cheap and the current potential cost saving for the NHS
in preventing acute or chronic hepatitis B undoubtedly
offsets the costs of vaccination.

Patients with chronic hepatitis C who are at risk of
hepatitis B should be offered vaccination at their first
contact with health care professionals.
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Specificity ofpH and osmolality
of early morning urine sample
in assessing distal renal tubular
function in children: results in
healthy children

Roderick Skinner, Michael Cole,
Andrew D J Pearson, Malcolm G Coulthard,
Alan W Craft

A simple method of evaluating distal tubular function in
children would be useful because water deprivation
tests are potentially dangerous and acid loading tests
are unpleasant. Osmolality of an early morning urine
sample is often taken as a measure of urinary concen-
tration in children with a history of polydipsia and
polyuria, and the pH of an early morning sample is used
to evaluate urinary acidification in several renal and
metabolic disorders. A pH of 5.4 or less is usually
taken as adequate acidification' and an osmolality of
600 mmol/kg or more as excluding clinically significant
impairment of urinary concentration.2 We determined
the likelihood of achieving these values in a single early
morning urine sample from healthy children.

Subjects, methods, and results
We collected an early morning urine sample from 322

healthy children and adolescents (age range 3 years 11
months to 18 years 8 months, median 9.8 years; 170
males) from five local schools. The study was approved by
the ethics and education management committees, and
informed written consent was obtained from subjects or
their parent or guardian. Subjects were asked to avoid
drinking after going to bed, unless they found it
uncomfortable to do so. No one had a personal or family
history of renal or urinary tract disease or was receiving
potentially nephrotoxic drugs. pH was measured with a
digital pH meter and osmolality with a freezing point
osmometer on the morning of collection. The cumulative
distribution function was calculated for each value to
determine the probability of observing a value above or
below a specified point. Smoothing was performed by

means of Gaussian kernels.3 Reference ranges were deter-
mined from the resultant density estimates as the values
between the 2.5th and the 97.5th centiles.
One child admitted to drinking after bedtime and eight

to collecting the second urine sample of the day after
breakfast; 313 (98%) subjects collected the first early
morning sample. Osmolality was measured in all 322
samples and pH in 318. Median pH was 6.0 (range
4.8-7.7). The reference range was 5.16-7.07; only 12.8%
of children had a value of 5.4 or less. Median osmolality
was 845 mmol/kg (range 275-1344). Males had
significantly higher osmolalities than females (median 896
v 781 mmol/kg; Mann-Whitney U test, P<0.005); no
sex difference was observed for pH. The reference range
of urine osmolality was 417-1218 mmol/kg for the
males and 329-1194 mmol/kg for the females; only
82.2% of males and 74.8% of females had an osmolal-
ity of 600 mmol/kg or more.

Comment
To our knowledge, this is the first study to establish

reference ranges for osmolality and pH of an early
morning urine sample in healthy children and
adolescents after an overnight thirst, although these
variables are widely measured by paediatricians and
used in clinical assessment. The only other study of uri-
nary concentration in normal children used a longer
period of formal fluid deprivation.4 So far as we know,
urinary acidification has never been studied in this way.
Our study clearly shows that not to have a urinary pH of

5.4 or less, or an osmolality of 600 mmol/kg or more, in a
single early morning urine sample cannot be taken as evi-
dence ofimpairment ofurinary acidification or concentra-
tion because the specificity of these measures is low. Only
about one child in eight will have a pH of 5.4 or less, mak-
ing this an almost useless screening test. Although osmo-
lality is more useful for evaluating urine concentration,
only around four children out of five will have an osmolal-
ity of 600 mmol/kg or more. The use of early morning
urine pH and osmolality is attractive in its simplicity, but
failure to appreciate the limitations of these tests may lead
to an incorrect diagnosis of distal tubular impairment.
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Determining the approximate
area of a burn: an inconsistency
investigated and re-evaluated

R J Perry, C A Moore, B D G Morgan,
D L Plummer

For assessing the area of small or irregular burns a pro-
jection of the patient's whole hand is used as an
approximation to 1% of the total body surface area.' In
the advanced trauma life support course manual,2 how-
ever, the palm (not including the fingers) has been
quoted as representing 1%. This study was undertaken
to determine which method is the better approximation.

Subjects, methods, and results
Twenty adults from the medical school and 10

children from the hospital took part in this project.
Their heights (cm) and weights (kg) were recorded on
calibrated equipment and their total body surface area
was calculated by the method of Gehan and George.3
The projections of each subject's palm and whole hand
were delineated using their non-dominant hand. The
area of each projection was determined using the
DispImage computer program.4
Among the adults the means of each individual's pro-

jected palm and whole hand areas expressed as a
percentage of their total body surface area, with 95%
confidence intervals, were 0.41 (0.39 to 0.43)% and
0.77 (0.74 to 0.80)% respectively. Among the children
the corresponding values were 0.45 (0.42 to 0.48)%
and 0.82 (0.78 to 0.87)% (fig 1). For the two groups
combined the mean projected whole hand area was 0.79
(0.76 to 0.81)%.

Comment
The purpose of this investigation was to determine

which of a person's projected palm or whole hand area
is a better approximation to 1% of their total body sur-
face area. The results (fig 1) clearly indicate that the
whole hand and not the palm is the better measure, and
this conclusion is not altered when all determinable
errors are taken into account.
Although the subjects were from the hospital and

medical school, they were from varying cultural and
social backgrounds, and we feel they are representative
of the general population for the variable being
measured. The between observer variation was removed
by the study design while the within observer variability
was assessed to be about 6% for the projected palm and
4% for the projected whole hand areas.
The DuBois and DuBois formula is routinely used

for calculating a subject's total body surface area. How-
ever, the constant powers used in this formula were
determined by a study in only nine subjects.'
Subsequent larger studies have generated new values for
these variables, ' which were used in this project.

In neither the adults nor the children did the 95% con-
fidence interval for the mean of the projected whole hand
area contain the 1% value it is supposed to be approximat-
ing. Hence, we propose that the projected whole hand

should be taken to approximate to 0.8% oftotal body sur-
face area, the actual mean value for the combined groups
(0.79%) being too cumbersome for easy calculations. We
also propose that this new value should be used for both
adults and children because, although the means of the
adult and child samples did differ significantly (0.05 > P >
0.02 for the null hypothesis), this difference is too small to
affect the overall conclusion.

Consistency in-determining the area of a burn would
allow more accurate comparison of results of treatment
protocols between hospitals. Achieving consistency
between hospitals is often difficult, but within a hospital
consistency can be obtained by a unit basing its burns
admission policy and treatment protocol on one
documented method of approximating the area of tissue
damage which is known to all staff.

We thank all the people who participated in this study and
Eric Brunner, Jenny Head, Mark Holmes, Julie Moore, and
Karen Perry for their help and advice with this investigation.
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Fig 1-Plots of each individual's projected palm and whole
hand area expressed as a percentage of their total body sur-
face area together with means and 95% confidence intervals
in adult and child groups
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